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(57) [Abstract] 

[Problem to be solved] To perform appropriate antenna 
diversity at the time of a frequency selective fading. 
[Solution] Level detectors 120 to 123 detect a 

10 receive level of every carrier for each antenna. 

Determining units 115 to 117, switches 124 to 127, and 
subtracters 130 to 132 extract, for every antenna, a 
carrier with the lowest receive level. The subtracter 
133 and the determining unit 118 compare the receive 

15 levels of carriers with the lowest receive level for 

the respective antennas, and an antenna switcher 103 is 
controlled so that an antenna with the highest one 
among the lowest receive levels is selected. 

20 [0096] (Fourth Embodiment) 

An orthogonal frequency division multiplexing 
(OFDM) receiver according to a fourth embodiment of the 
present invention has the same configuration as that of 
the OFDM receiver according to the first embodiment, 

25 except that the OFDM receiver of this embodiment 



selects antennas by using, instead of a receive level 
for each carrier, a receive level for each band, in 
order to reduce symbols necessary for detection of 
receive levels. 

[0097] A configuration and an operation of the OFDM 
receiver according to this embodiment will be described 
below with reference to Fig. 4. Fig. 4 is a block 
diagram of the configuration of the OFDM receiver 
according to the fourth embodiment of the present 
invention. Like reference numerals denote like 
configurations as those shown in Fig. 1, and 
descriptions thereof will be omitted. 

[0098] Since a process prior to A/D conversion by an 
A/D converter 105 is described above, redundant 
explanation is omitted. Filters 401 to 404 divide an 
output of the A/D converter 105 into a plurality of 
bands, e.g., four frequency bands before discrete 
Fourier transform (DFT) processing by a DFT circuit 10 

[0099] A receive level of a signal in the lowest 
frequency band extracted by the filter 401 is detected 
by a level detector 120. Similarly, a receive level of 
a signal in the second lowest frequency band extracted 
by the filter 402 is detected by a level detector 121. 
A receive level of a signal in the second highest 
frequency band extracted by the filter 403 is detected 



by a level detector 122. A receive level of a signal 
in the highest frequency band extracted by the filter 
404 is detected by a level detector 123. 
[0100] As in the first embodiment, these receive 
levels are determined and receive level information of 
a band with the lowest receive level when an antenna 
101 is selected is stored in a memory 128, and receive 
level information of a band with the lowest receive 
level when an antenna 102 is selected is stored in a 
memory 12 9. 

[0101] A determining unit 118 determines these lowest 
levels for every antenna and controls an antenna 
switcher 103 so as to select an antenna with the 
highest one . 

[0102] When level detection is performed by using 
signals subjected to DFT processing, at least one 
symbol, i.e., at least one pilot symbol is required for 
every antenna, because the DFT circuit outputs signals 
for every symbol. When, however, signals prior to DFT 
are used as in this embodiment, the level detection is 
performed for every sampling frequency. Thus, symbols 
which are necessary for level detection for selecting 
antennas are decreased. 

[0103] The level detection may be performed by using 
guard intervals, without adding pilot symbols. 



[0104] As described above, a signal prior to DFT is 
divided into a plurality of bands by filtering, a 
receive level for every band is detected, a band with 
the lowest receive level is selected for every antenna, 
and an antenna with the highest one among receive 
levels of bands with the lowest receive level for every 
antenna is selected. As a result, appropriate 
diversity is performed, an error rate characteristic is 
improved, and the number of symbols required for 
demodulation is decreased. 
[0105] (Fifth Embodiment) 

An OFDM receiver according to a fifth embodiment of 
the present invention has the same configuration as 
that of the OFDM receiver according to the fourth 
embodiment, except that the OFDM receiver of this 
embodiment reduces a sampling frequency required for 
the DFT processing by an interleaving circuit. 
[0106] A configuration and an operation of the OFDM 
receiver according to this embodiment will be described 
below with reference to Fig. 5. Fig. 5 is a block 
diagram of the configuration of the OFDM receiver 
according to the fifth embodiment of the present 
invention. Like reference numerals denote like 
configurations as those shown in Fig. 4, and 
descriptions thereof will be omitted. 



[0107] Interleaving circuits 501 to 503 reduce the 
sampling frequency of output signals of the filters 401 
to 403. It us assumed herein that three interleaving 
circuits are provided and a sampling frequency of a 
5 signal in the highest frequency band, i.e., an output 
from the filter 404 is not reduced. 

[0108] As in the fourth embodiment, a band with the 
lowest receive level is detected for every antenna, and 
diversity is performed so that an antenna with the 

10 highest one among receive levels of bands with the 
lowest receive level for every antenna is selected. 
[0109] As described above, the sampling frequency of 
signals subjected to filtering is reduced. As a result, 
the sampling frequency required for DFT is reduced and 

15 the amount of calculation is decreased. 
[0110] (Sixth Embodiment) 

An OFDM receiver according to a sixth embodiment of 
the present invention has the same configuration as 
that of the OFDM receiver according to the fifth 

20 embodiment except that the OFDM receiver of this 

embodiment selects antennas using an average receive 
level . 

[0111] A configuration and an operation of the OFDM 
receiver according to this embodiment will be described 
25 below with reference to Fig. 6. Fig. 6 is a block 



diagram of the configuration of the OFDM receiver 
according to the sixth embodiment of the present 
invention- Like reference numerals denote like 
configurations as those shown in Fig. 5, and 
descriptions thereof will be omitted. 

[0112] Multiplexers 601 to 604 multiplex outputs of 
the level detectors 120 to 123, execute averaging 
processing, and output the results. As in the fifth 
embodiment, a band with the lowest average receive 
level is detected for every antenna and diversity is 
performed so that an antenna with the highest one among 
average receive' levels of bands with the lowest average 
receive level for every antenna is selected. 

[0113] As described above, by performing antenna 
selection using the average receive level for every 
band, the precision of antenna selection is enhanced 
and an error rate characteristic is improved. 

[Brief Description of Drawings] 

[Fig. 6] A block diagram of the configuration of the 
OFDM receiver according to the sixth embodiment of the 
present invention . 



[Fig. 6] 



501 to 503 Interleaving circuit 

107 to 110 Differential detector 

111 to 114 Determining unit 

Demodulated signal 
5 601 to 604 Multiplexer 
128, 129 Memory 
116, 117 Determining unit 
Control signal 
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Six*. 7yftWSl 0 3«4, neSl 1 8 

[0 0 6 4] &l^T\ T-J-n^$3MM 0 4 7^7 

14, A/D&&SS1 0 5^&bix, T^i^Hf^lcgg 
&£ix.5„ 

[0 0 6 5] DFTED&l 0 614, A/Dg?ftgl0 5 
©ffl^Ufcx^i^AWIwDFTfcgfcteU 4 0© 

y rtfiwuc * ixmmzixtL a o©^-*^> 

[006 6] DFTE1SS1 0 6^iii^Lfc4oC'<-^ 
KfH§-(4. -tiX-t'ixgJg&fcSS 1 0 7 - 1 1 0 £ «fc 

ix5. 

[oo67] 4^; r zxir&mttt uxaatttt* 

[00 6 8] 3lJ£fc&fH§-l4, -titWWJMI 111- 
its. rixP>£P/Sg?&§gl l 9^l*8E<D{f^lc^ 
[00 6 9] X, 1 — <yi^^ati§§ 1 20-1 2 3 14, DF 

[0070] »>^T*, igcgSS 1 3 0 14, U^MfcfflSS 1 
2 0©fflM5*tU71©l"</i^ii > W-^Mfcffl 
S§1 2 l<D&,t>i-Z* J r'JT2<DU'<A'timt. 
&SU «S«1 1 5 5. WStt*tt^-f 
yfl2 4^§il, ^^s/^12 414, U^W&HJ 
Sgl 2 OWttJ^J-r-S^r-y y T 1 ©U"<yHtSi:, 

^tussi 2 lottj^-rs^-v y r 2©u-^tf«t. © 

[007 1] P^IC, «»§g 1 3 1 14, U^/W^tB^ 1 
2 2roffi*f5^t!J73©W'<^ii 1 u-</^lli 
Si 2 3<Dttl^1-2>^+y 7 4©u^Sffii, SrS» 
«igL, =NJ£§Sl l 6^A'J^J^-T5c WSfe^tt^'T 
s/^1 2 5^ffi^)$ix, 12 5IJ, U-<^tti 

si 2 2<omt>-tz>*\ y T3ou-</nest, i"</w 

&ai88l 2 3©t±J^-T5^-r y T4©u-<yHSSt, <o 
[0 0 7 2] Mid, ®^Sl 3 214. ^-fyf 12 4© 

mj3i-z**r>JT ixi4=^+ yr2©u^/H»at, ^ 

^yfl2 5©ffi^)i-5*^ yT3XJ4*+y T4©U- 
^/USSi, «r«»^SL, *USSl 1 7 36^/J^J^-T 
■5. «Slg*Ht*-f yfl 2 6-ffi^)$n, Myfl 



;/ 

[00 7 3J m%kLT. *4yf-\ 2 614, 'J 7 
1 ~4 W^T'ftt/J^V^^ItSSrtttii-Ctfcr 

10 0 7 4] M*yfl27 KA;tl$itfc§« l^uri* 
&t><6v^-*y 70l^/UtS$8l4, 7y?tl0 1g«5 
ttfVhtUi**!) 1 2 8IC, T>^f 1 0 23#?Bre& 

iusv^y i 2 9ic. mz-titemztiz. 

[0 0 7 5] fcl^T. «»Sil 3 3#, p«*y 1 2 8K 
^$ixfc7>ft l o l mR8fOMcb%m i"</Ht$B 10 
b/*V l 2 9lZ&tfi2tl1ZT>Tl-l 0 2iStRB*0& 
/h£f§i^/HSf8£«JiL*aSU £Ji£S§l l 8tfs*/M*J 
*US&g*l±, 7>-ft«lfgl 0 3lCffi^$ 

{0 0 7 6] /«C*3, -ft)::, 7U-A7*-7yH:ft 

[0 0 7 7] i:f2*^y7£;iS4tf>*§£lCO^T 
kE^/c^, y7ft££ Ibid 8. 1 6, 3 2, 64- 

^■C§5. 7V^7$!cl42<!: UtS^toVTR 

fc, 7>TtSi»^ ; ty (±f2-CI4l2 8, 12 

[0078] §g*anF-cHt. mm&<ommz «t u , 

y7lc4o-Cla]i8ln p afC 

[0079] »»>mmttt. ®fgk&mm 

[0 0 8 0] SfcT, ±Ej«^fcJ:$fc*JH6©»HBK: 
tf.SOFDMgfflggio^-Ctt, #TVr^lw*5l>T^ 
•V y TSlCDFT^OU'</U^|ii5:tfl'\ Aftl"^*: 
*ofc**!/7«r»fcU fcTV^-rteteHTfttti"* 40 
/I'.t&o y Tjco^TU^/P^rttKL, U"</u# 

* t S5v >t- -f&mvitz z t iz 4 *> , + y r-e 

fcgfS < y 7£*T U3M& 

*©fp«iS»*,T^50«*g»? U«tV^4 5 t 

[0 0 8 1] (Hftomi 2 ) *R^WHJg0^fl| 2 K 
&50FDM£ffi£Hl4, 3li&<D^mK«50FDM 
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[0 0 8 2] E2£ffl^T. *SiSS^Jg»C#5 

OFDMS{tiSttro«^t«imco(,>TJftW-fi 0 0 2 
14, **MOHterojg«i2tCft50FDMS{f|Sg<ofi| 
fi£Sr^-r7o 5/^0-Cfo5 o /.tfc, Hi im^<D«|fig|c: 

[008 3] *%&<OM1&iZ&Z>OF DM£ff 3£g|4, 
Wfc<OY&%\ I^SOFDMSffiHgitt^T, U"<A- 

^tbis 1 2 o ~ 1 2 3 imt^ mt> <o K«»g2 o 1 
~ 2 o 4 tm*. btuzm&z&z. 

[0 0 8 4] «£S§2 0 1-2 0 414, gi£$«gl 0 
7~1 1 0Om*r««ffi*««*i, **l«WD»« 
^KfS-t^j^g x i i~i x 4"CW«*ilfc««)flr# 

[0 0 8 5] «^SS2 0 KOffi^-rsdf+yTKO^JS 
88^14, mi&<OBm 1 0=Jr-t y 7 1 K) U^uiS^li: |6l1£ 

IC, ^^^1 2 4Rtm»Sl 3 0^tH^$tL<5o « 
T, mmc^^rV 7l~4 0^J^Hro^:/h!pj^sftfc 

H, ^7fl2 6ttffl$Siiitt^l^t!)7« 

[0086] -j&ic, @» l ft«(os^^+ y 7»i, gfi 

[0087] rroipic, ^ftO«^H^fflV>T7 

[0088] mmmm 3 ) ^mnnmnmm 3 ic 
ff,50FDMS<tgmi4, nmmmwmzowM 
§:imw:tmm(omi$.^L, eL7yft6oft/M/ 

-<yu*^ y7©gftU'<yu^ 5 Lf tMI*gS-CfcSi$ 
14, ¥«)Slli"«^^| ^"«*<07^x7SrSSli-5t) 

[0 0 8 9] rft(4, 7>7 1 -^S<Og[g;U'</Wi:/icfc 
^r-t y 7lC*3ftSS«l^<ywrao^,j>$v^A.|j > r 
^7 L ^S<0^i&U"</Wdr+ y 7^|5l^-^lCg*,ii^T• 
l^fci^xfeir-SOT-, 7yrtS©Mi"<^-f!J 
7<om%iiWS![L^7y-r7l4iB(t-5J: p !C7Vr-t 

s^irff 5 1 v ^ nmmm 1 tais ^ /<-• 

[0 0 9 0] WT, B3Srfflt>-C, *^ig0^g|c«S 
OFDMS<t^S<0«^i:6!)^(co^TK^1-S. E3 
14, ^^oHliS^S3»c:#,50FDMS(8gEw« 
^^l-yoj/^E-cfcS. fcfc, El i:l^«©fl|fiXlc 

[00 9 1] ^'fyfl 2 e^r^x^g^Slf t"</W 
/45Stfi^*+y7SrtttaL. n*»\.\*&T>f-)- 
SofrtSu^*-^ y 7<D«pt?S:{i u^/^s§til5^^ 
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[009 2] 9»S3 0 1 tt. l"</HSffi8 1 2 0~ 1 
2 3 <DtHt)^b7 >7-tU<0¥-*D%.\t u^nSrJHB"*- 

i-«H»tt*I^CTS)9«:*.«rfTl\ ffig8S3 0 1Offl 
TVTt 1 0 l8*R8#KI4>*y 3 0 3(i. TV 
ftl o 2ii«NFlclip«- : ey 3 0 41:, -tii-t'ivfe^i" 
So ®&§§3 0 5li, 3 0 3\C&Hft£tl1Z7>T 

tioi 3iiRii*ro¥*=7£fi u^H*« £>*y304ic 
^m^tiitT o 2SiRB$to¥*$)£<§i''<>'MfiSl 

[0 0 9 3 J &mg3 0 7(4. «HS§1 3 3 CCffl 

■ft£t>*>7>T~rn<Dmi&i"<ji'*4r y rostt v 

DUBOIS t L# lMS£«g&3 U W^SS 308^ 
>H*J!££fT?. «Jfc*3 0 8 (i, WSiS^Sr^'l' y^3 

0 9^dd^1-5. 

[0 0 9 4] ^^yf-SOSJi, 7>t1-UO%&I"< 
JV** V 7<D$iB W</U^ -tt£t>hm%& 13 30H1 

m^^^xt^^. «ss3 0 6rom^. -rfttJ 

7>rtWfSi 0 3£fcJ$1-3. tt)M*l 3 3<offi^j 

*#*u^+ y rasfctui, ft t,8^)i^o'>fc^* 
+ y t zstsr^T-i- km®.-?* <t 5 \z.-7i>>7~rtym& 

1 0 3 fcHMWS. 

[0 0 9 5] rtf>«fc?lc. T^r-ffiroftiS^^^-t 

[0096] (^jgojg^ 4 ) jmsh (omfecomm 4 c 

#50F DMgli&eBli, %%<OWI& 1 l:«50F DM 

[0 0 9 7] ETF, E4$rffl^T, #3?t£<£>ff2f§l;:&5 
OFDMS«KBO**i:»mcov^"CBiW-r*. 04 
II, *BW©*liS»^S4lC^50FDMSffi$SfiW« 

[0098] A/Dg&Si 105 J»* A/D£&£ff 5 £ 
~4 04I4, A/D£fc£l 0 5<7>ffi2)£x DFTE1K 

i oetctiDFTjtaswc «»©^«cS, rrx-ii 

[0 0 9 9] 7-C/U^-4 0 1 <Ottajtfcft"blSV^S 
U^&fflgil 2 0KJ:oT£<f l"< 
/USttm**!..?.. MTEMSSK. 7^/l^?-4 0 2<75tttfcJ 
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lKioT, 7-fA-*-4 0 3<*>ttHiL£.2#g»wi!5^ 
HK^SSOffi-^li^/H^ttlSIl 2 2lC«toT, 
**-4 0 4<PttfflLfcfttigV«g$&0{i#fiU 
^/Hfcfflgl 2 3»CfcoT, ^iieJxSft^^&ffi 

[0 1 0 0 ] WT, Htgro^fSl irPMSKgff i"</W 
M^lfetfftiiti, 7Vftl0HI)lKf«)*«l^i' 

a5ftt^^«c<osm^Ht«*M*y 1 2 8^*ft 
7vft i o 2®#i$©£*iu'<^a s ftfcl&^?& 
/o goSff i"</H??«d s >>< * y i 2 9 ic&JrtSixS. 

[0101] t LTTOSSS l l 8 7 >y~rU<r)Mc<!k 
i^/u^/M^U TVx^-fSroftffi^/^ftti^ 
^7 yy~t£M&£ 0 IC7 1 0 3 

[0 10 2] DFT&3S<D«^£ffl^-CW<-'i#tii£ 

d f Tiais« i v'^^sicm^^ffi/j-r 

•5fc#>, #7>7 i tSl:'>)!c< 1 1 1 v'y*^©/^ n 
[0103] fcfc, o -y hv-V^^AD-frl* 

[0104] ^o^pic, DFTts^tom^y-i^f y 

ftttiL, TV7 i -tet»cftl6L"<^i:''«C2)^SrS^t. 
v^^-^ji^-r 5 r t (c i 9 . ^^iSrtT 

[0105] mn&mm 5) 5 

&50FDM£<tjgEEl4, ^lg(0^tS4 tdff.SOF DM 

FT«La»c^s^-y->yy >?m®.&z'mz*z> to 

[0106] UT. ® 5 $rfflv>-C, *^ft<0^Jg|c«5 
O F DMS<H^MWtgfi)ci ©f^lCO^-CSJlB^-r?). 13 5 
40 tt, *^WHJgrojKfii5(C«50FDMS(t^tt<0« 

[0 10 7] BS5IEJK5 0 1~5 0 314, 7 4^9 -4 

o i~4 o 3<otB^)ffi^-<oi>->7*y >>rnw& i t t &&$ 

-4 0 4<Dtiit)X'h5&i> ft^m$L&$i&<OtS%KnL 

[0108] aT, nm<DW,&4 1 mmz7^ri-u<D 
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[0 10 9] r<DJ;5»c, >?&fiv1t'&(0 
m^-oi'-VT-D^^jBEK^ffia-t-srirlcJ;*). DF 

[oiio] m^<omm 6 ) *%w<n-$m.mm 6 k 

#,5 0FDM£{fgg|4, IUSO^S|5|I#.50FDM 

[0 111] £iT, ®6£fflv>T, 
0FDM$(t^gW«^tfij^COl,>Trai-5. 06 

14, *%m<D%m<Dtem6£&zoFDMgmmB.<r>m 

&Z7af7uyt®X'hZ>. too, ®s tffl&omf&t 

[0112] «g86 0 1 ~ 6 0 4 14, U"</HfttbS 1 
2 0~1 2 3©aiA«:flHlLT¥*Wb»a*tToTttJ/) 

/<-i 

[0113] r^ipic. ^afi<o¥^Sft i^t-fcffl 

[oii4] (%tto«s7) *%m<onm<nmm7 iz 

&50FDMg{f£itl4. ±IE**©*« 1 Xtt*«W 

3 h 6 »c#,<& o f nMgmmw.t wim<DM 

U {ILU-i/Mfctilfll 2 0~1 2 3fcJ:0ffi*4*J* 
©fcofcSMlU J:0Kl«*i*e>i,fc<b©"C*>.&. 

[0 115] *Htt©^fi||C*5^-Cli. AAflMJ- 

#Q P S K^Si$ixfc«#T-fo5*^lc:o^TSl^-r 

[0116] ^mmmm^^/u^m^t, i&#t 
Q*»©ift*ttt*»e)fiiMWii«*arfi»aL, sit ^ 

[0 117] £fcjg|tif$8ZI4, Z=V (I I I 2 + I Q 

o k, z - 1 i i + 1 q i ■ciSiEttttimj-rs r 1 t># 
° <om x\ -fkfar (i i 1 2 + i q i 2 ) xntattz 

[0 118] ^iT-*^te©^ffiT-|4. fcV h'>7 
-ffc*>*>, I I I > I Q | O^JiZ= | I | + 
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0. 3 7 5 X | Q 



Ql > I I I 



n4z = I Q 



1+0. 3 7 5 X | I | , triS«*i LTffl^S. 
[0119] B7I4, r.OiSflslSC»C*i^r | I | > I Q 
I OS*. -r^t?*>0g 6 g4 5° Oftffl, lC*3l75(£ti 
6 -*-*:b*>SHg, Ol9«£g!£i+Jf 



[0 12 0] UTF, E18£fflVM:, JbfaMliSSrffl^-C 

m^&Z O F DM£[f £fi<D U'^&fflSgKo^TeftSfl 
13814, *^»*teOJg®7(Cl«50FDMS 

70 [ 0 1 2 1 ] D F T&©A#fi yjOI^ 
i:Qfi!t#l4, *fe*HIl£tH888 0 1. 8 0 2£AA&*1 
5. *fe*Ni8iiJ8§8 0 1, 8 0 214, A>3ft#©^*ffil 
}£*88 0 5&oyj0g88 1 O^tH^-fa, I 
fi£#£Qfi£#©iSS?l4, 8 0 4K4 9 

fffril,*. «g88 0 5 W«g£*l4*iJ£88 0 6 K«fc 
oT«e**l, «Sigmi4^-1's'^8 0 3, 8 0 

[0 12 2] 2 f ^ HS§8 0 7 i 3 try h 

88 0 814, y3-8 0 4<DmJji%tl*'1X2\?y h 
20 St/3 try h£-£3„ 2f y h88 0 7 t 

3 h>7 h88 0 8rotB*/l4. *Dj|88 0 9ld£o 
XMWZtlZ. ZtlizX*), ±IEi£{05$K:45tt5O. 3 

7 5©*JM68j»Sfc3*i,5. *D*88 1 014, ;*.-"( y^ 1 " 

8 0 3 coffin 8 0 9waj^$-AD*L, ^KUffi 

mz&ti-tz,. 

[0 12 3] **JE(D^ffi(^50FDMS(t 

[0124] I fiK^i Qfi£^(4, ■tiim«*tfi^ttS|g 
8 0 1, 8 0 2tC«toT|fe*f[it?r«|tii$ix, | I | t I 
30 Q I ?>;h-5. 

[0 1 2 5] &^T\ if6»ffi^ffiS8 0 1, 8 0 2Offl 
■h ( I I I t I Q | ) 14. iftffff 8 0 ST-SgfeS^ 
ft, *©taa«rJfll^T«Jt«8 0 easfeMtttrff p. 
X, Jfe5tfil^ttil§8 0 1.8 0 2©Hi^l ( I I I t | Q 
I) 14, 0 8 0 4fc«fco-CiS#? 

ffi^l$Jx5„ ^'fyf 8 03> 8 0 414*0^88 

[0 12 6] ^l'y^8 0 3{4, *Jjg88 0 6Wffi73^ 
I I I > I Q I T-foftl4 | I | £ffl;fjU I Q I > I I 
40 I T-fcftJ4 | Q | Z&Jrtho ^y^8 0 4{t. Wfe 
«8 0 6©HWjas| I | > | Q | T-*til4 | Q | ZHit) 
L, | Q | > | I | T-foftl4 | I | 5„ f *t> 

*>, ^'T 5/^8 0 314 | I | t I Q I t<0±£ V^Srtti 
2) L, ^'T j/^8 0 4(4 | I | t I Q I tO/h*^*-«r 

[0 12 7] IJCV^T-, ^-Yyf-8 0 4 2)^m73$ftfc I 
I I t I Q I <B/h$V\fcl4, 2f?h->7hS80 7i 
3 h->7 h88 0 8lc4oT-tiX-eft2 ITy 
h&tfS fj/ h->7 H$ft5 0 
JO [0 12 8] 1 e -y hv-7 Mc4oTS*il4^|C^5 
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2 f y h->y r-"CI4 0. 2 5fg. 3f yh->7h 
fliO. 1 2 5»i/,f5. 6£oT\ 2f7h->7 hS8 
0 7 £>ffi;ft<f #<OS*II4, 7*4 s/f-8 0 4 ©tti^<i#w 
MI©0. 2 5 3f^h'>7h§g8 0 8Otti 

0. 12 5fg<>:/.£5. 

[0 1 2 9] &^T'inig3§8 0 9#, 2 f ;/ r-->7 h& 
8 0 7COtHt>m^ (0. 2 5 X | I | XI40. 2 5 X | 
Q I ) £ 3 h->7 r-8§8 0 8<DttJ^m^ (0. 1 2 
5 X | I | XI40. 1 2 5 X | Q | ). £fl0g-t5fc*. 
*DgS§8 0 9<Offi73<i-f»4, 0. 3 7 5 X| I |XI4 
0. 3 7 5 X | Q | t^i> 0 

[0 13 0] ft&fc, 1)m$s8 1 0^5, ^-f 0 3 

©WAftf- (I I I X\* I Q I ) £, 1)U%%8 0 90UJ 
7){§-5§- (0. 3 7 5 X | I | XI40. 3 7 5 X | Q | ) 

[0 13 1] ^©J:?!:, *^ig©^®ic:#50FDM 

*&&£*fcTU^£fcffit57J«fc£&5fc«>, K** 
[o l 3 2] X, flJWHoJHHfcya^TWU 

[0 13 3] *jllfi©J»«IICi3l»-Ctt, AMfiSQP 

345. A2>(i-§-£ i • Qtf»-c»!-*-a«£-e*>*itf 

[0134] {%%<rm% 8 ) *&®iV>Wi&<OW& 8 |C 
«50FDM$«K*li. ±E306o»«i 7 left 
*OFDM5HBBBfcfl«©*Wi*rffU &Uftf£tt 

[0 13 5] «T, i9«rffiV^, #2S1S©J&1I8K«5 
OFDMSflriSjtl-o^-CBlWr*. B9ft, 
HJSW^fll 8 K«5 O F DM£f§£ffi©jIi£J£a£3§©tS 

[0 13 6] a*. *«fi©»ttt*jv^Ttt, AAfll* 
p s K«p*nfctt»-e«>5iM'iiov^-c»wi- 

5. 

[0 13 7] A7J«^©I/£#£Q/£#I4, *H**U6 
*HUftHia9 0 1. 9 0 2£«fc9i&*tffi&ffl£;h„ ®i? 
SS9 0 3^ffi73£;h,5 0 

[ 0 1 3 8 ] X, AAtt*© I fi£#t QJ«#I4, 
£fS9 0 4KA7J$ft, $Pg;JS*IJ£$ft5 e EAT, $PS 
«JE»9 0 4 fcov^TIWM-a. 
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I , Qt-X'O Kflr-H-ffHUBO" a r c t a 
n (Q/I) «rW-*i-5*5.»***>«a«, w©a r c t a 
n (Q/I) 14, gTe^lcS^TSfi-fSCfctf 

a r c t a n (Q/ I ) = I I I — I Q I -<D 
[014011310 11. arctan (Q/ I ) t I I 

I - I Q I i©B«i:*Lfc^77-c*»8. reiSlz 

6= I I I - I Q I -CifflHLTfcKSttl. 8° 

/0 [0141] ft|&*j£3§9 0 4 14, ±Ei5<a^(-S<5V^ 
■C, I I I -|Q | **-4e/jt+lT*>*Ltf»l*R 
•C*>5t«SU fitTPWKfc, I I I - I Q I *f 46/ 
jr-3^*>iltf»2*IB, | I | - | Q| *-4e/x 
-3-C*>lxtfS3*ia, I I I - I Q I *f46/*+l 

[0 14 2] fc^T\ Kft89 0 5tt. «SCS§90 3<0 
ffi7jSrftl8*iJS8l9 0 4©«£l8»fcttCTMftU fit 

[0 14 3] «g89 0 6l4, 2?£SS90 5© 

20 ffi^t, £^9 0 5©ffi;ft£l ->>#/w3§P>-&aSji 
S§9 0 7<Offl7Jt, ^IL, gJg^Kffi^tUi7Jl- 
S. 

[0144] 5 iixtf. 

ScSlC^T, SSSS&t/^ * y Zm^X arctan 
(Q/I) OiW«:P5»i30K. | I UlQloK 

*ftftft*M*L. EB««*:fi«1-6ri:*-C#5. 
[0 14 5] *HJSO)gffi|c:*3V>TI4, A7J(H§#QP 
S K««£;h.fctt#r *>5»£fcoV*TBMIl LTV>£> 
30 A7l(i^£ I • Q*»"C«Hli-6«^-efcil.tf 

[0146] eji±, mrnmm 1 ~ 8 -ea^fe <t ? 

OFDM*a3H&aflr«3vvcii, attw^«»t,« 

bx.fcryr-7-|4fflv>/,cv>J;e»(ct. 7^ft6oftlS 
Sft^/wdr-t y TwaWU^asfttRv^-y J T«r 

-^v^T-etaWiT^-T-^-f ft} r i 

[o 1 4 7] g(ti"<^'«ao*:»!>©a«iJM«»n 

[0 14 8]ft*5, ±EIII6«)»Bl~8JC*i^T, R 
[0 14 9] 
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nan *%w<Dnm<Dmmnz&zoFDM£mmm 

[02] *«W<0HJS^J|2lC«5OFDM^filg 
[03] *«WWHlS^«|3lC«50FDMS^ti?^ 
[04] *^WoHJgro^ffi4l^50FDM$ft3gM 
[05] *^W<0^Jgroff?S5^iOFDM${f^S 
[06] *^W<0Higro^ti6l^5OFDMSItlEM 
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